
From: Kay, Robert
To: Bardo, Kenneth
Subject: Re: solutia
Date: Wednesday, February 5, 2014 1:39:54 PM
Attachments: SolutiaREV.doc

Ken--he'res my initial review.  i'm gonna over it again to flesh it out and re-word some of the
language.  i'll also probably wait until we get the info we requested back from GSI before
giving "final' comments, but i thought you might want the "90%"  version.

pretty much everything i wanted to complete the review is included in the request for
additional information we sent them last week, and is mentioned in this review--although
maybe a bit too buried to be of maximum use to you.  

if you need a bullet list of what additional info i'd like to have before finalizing the review let
me know, but again it's mostly in the e-mails from last week.

On Wed, Feb 5, 2014 at 1:13 PM, Bardo, Kenneth <bardo.kenneth@epa.gov> wrote:

bob, finally got motivation to start review of solutia submital and drafting a response. look
forward to getting your comments. the approach i'm considering is asking for more info to
complete our review but also provide some initial comments. so if you can break down your
comment letter into what additional info we need to complete our review and what we can
say now, that would be great. on the other hand, if you feel comfortable with the info
submitted and providing final comments, i'll certainly consider that route too. ken
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February 7, 2014

Mr. Kenneth Bardo


U.S. Environmental Protection Agency


Region V, LU-9J


77 W. Jackson Blvd.


Chicago, IL 60604


Dear Kenneth:


Per your request, enclosed is my review of the “2014 Periodic Technical Review of Long Term Monitoring Program” for the Solutia Inc. Krummrich Facility in Sauget, IL.  This document was prepared by GSI Environmental and is dated January 2014.

Section 2.0—this document seems to be focusing on demonstrating that the plumes at the site are naturally attenuating (like every plume on earth, they are).  However, it’s my understanding that what EPA wants is an evaluation of the more important question of whether or not MNA is an effective remedy for these plumes.  This distinction is subtle, but significant.

Assessment of the adequacy of any remedy, but especially MNA, requires several conditions be met.  The 3 bullet items GSI provides near the top of page 4 are useful, but should be modified to include evaluation that

· the MNA remedy will not result in a remediation timeframe that is substantially longer than active remediation,

· the nature and extent of contamination have been fully defined,

· the plume, and the hydraulic and geochemical conditions that impact its nature and extent, are stable through space and time (at least within limits), 


· there is no unacceptable threat to actual or potential receptors.  

Basically, to accept MNA, there needs to be an ongoing demonstration that we have a good handle on the plume and that it does not (and will not) pose a threat to human health and the environment.  This document would be stronger if it discussed the data in terms of the adequacy of the remedy, not just as a demonstration of natural attenuation.  This document also would be stronger if it provided all of the information necessary to evaluate the MNA remedy as well as the suggested modifications to the monitoring plan.  


For example, results of the surface water and sediment sampling efforts should be included in this report.  Sediment and surface-water data should be evaluated to assess the threat posed by the plume to aquatic health.  

In addition, the extent of groundwater contamination has not been fully defined to the north of the property.  Decisions about the adequacy of MNA for site remediation, and to a lesser degree the particulars of the long-term monitoring, might be best deferred until the northern extent of the plume and the threat to receptors to the north has been fully defined.  

Where is the data for the dichlorobenzene compounds?  The semi-volatile organic compounds?  Most of the dissolved gasses?  This data needs to be provided in this document.

Some discussion of the what, when, and where of the recent (say 2005-2013) remediation efforts should be added to the report so that the impact of these efforts on water quality can be assessed.


Section 3.2—GSI has determined that the stage of the Mississippi affects the direction of groundwater flow over an area that goes well beyond the immediate vicinity of the river.  As noted earlier, the stability of the groundwater flow system is important to assessing the stability of the plume, and the adequacy of the MNA remedy.  The impact of high and low river stage on the direction of groundwater and contaminant flow in the full plume area should be discussed here, with supporting documentation (including potentiometric surface maps for all of the sampling periods).  Referencing the impacts in an attachment to the report is not adequate. 

The function(s) of the GMCS should be noted.  Is its purpose solely to prevent the movement of contaminated water into the river? Or is it partly to remove contaminant from the aquifer?  


The GMCS system captures only the southern half of the chlorobenzene plume at the river and does not intercept at least part of benzene plume.  This lack of coverage results in the discharge of fairly substantial concentrations of contaminants to the river—presumably without adverse impact to the ecosystem.  GSI should explain why the GMCS system was designed as it was, and why the ongoing discharge to the river is not an issue for the MNA remedy.  Again, part of the acceptability of the remedy is the lack of a threat to receptors.


Does EPA remain comfortable with letting these contaminants enter the river?  Boosting the pumping rate in the GMCS to increase capture to the north, although inefficient, might not be a bad idea.  Alternative means of capturing the plume north of the barrier wall also could be considered if this discharge is an issue for EPA.

The role of the GMCS barrier wall on the exchange of water between the Mississippi River and the bulk of the plume at various stages should be explicitly discussed.  Essentially the barrier wall should greatly reduce or eliminate the movement of river water (and chemicals in the river water) to the groundwater system in the southern part of the plume.  


If part of the function of the GMCS is to remove contamination from the aquifer, why not pump the GMCS wells when flow is from the river to groundwater?  Flow from the river to the groundwater system doesn’t necessarily mean there isn’t contaminated groundwater within the GMCS area that couldn’t be removed.  Has GSI evaluated contaminant concentrations at the extraction wells during periods of high river stage?  Would contaminant removal be efficient under these conditions?

Historical pumping from the MHU and DHU at and near this facility altered groundwater flow directions in this area and could account for some of the plume location—depth of the plume, components of plume movement to the north, possibly east, possibly some of the plume movement north of the barrier wall, etc..  Discussion of the effects of historical pumping (and the ongoing dewatering north of the site) on water levels and groundwater flow directions should be added.  Again, it goes to plume stability.

Section 4.1—again, the extent of the plume(s) associated with the site still has not been fully defined.  The nature and extent of contamination (as currently defined) needs to be presented and the implications of what’s going on with the northern part of the plume needs to be discussed here—at least to some degree.  Socking this discussion away in an attachment to the report is not adequate.  The ongoing inadequacy of the plume definition to the north also needs to be noted.  EPA may (or may not) be willing to decouple decisions regarding the main part of the plume from this characterization, but the information should be presented in order to allow fully informed decisions.

The eastern extent of the plume also has not been defined—at least not according to the information presented in figures 3 and 4 and my recollection of the data collected from previous site investigations.  Well PS-MW-1, the easternmost well presented in these figures, contained substantial concentrations of benzene and chlorobenzene in 2006.  GSI needs to provide some data-based indication of what’s going to the east, and why further characterization of this area should not be done.  I understand the area to the east may well have VOC releases associated with it, but there needs to be some recognition of the situation to the east.

Although VOC concentrations do appear to be lower in some areas of the plume, it is important to recognize that substantial concentrations of VOCs remain in this aquifer.


Some discussion of the nature and extent of the SVOCs, including the dichlorobenzene compounds, should be presented here.


Section 4.2.1—the discussion of advection could be enhanced by noting that high groundwater velocities promote comparatively rapid remediation by increasing the amount contaminant “flushing” from the source material.  However, high groundwater velocities also allow for plume movement over long distances in a short time, which is problematic for monitoring frequency in a hydraulically variable aquifer (like this one).

Using the equation Kd=Koc*foc, I get a Kd of 0.32 L/Kg for chlorobenzene and 0.08 L/Kg for benzene using the foc of 0.0016 and the Koc values suggested for these constituents in Table E of Appendix C of the TACO guidance (http://www.ipcb.state.il.us/documents/dsweb/Get/Document-38408).  These values are somewhat different than those reported in this section.  Can GSI provide detail on exactly how they calculated their Kd, the values they used, and where the values came from?

As GSI notes, the retardation factor (R) is a measure of the relative velocity of a contaminant dissolved in groundwater compared to the velocity of the groundwater itself.  Although the R value of a contaminant at a given site is affected by the amount of contaminant sorption, it is not a direct measure of the relative amounts (or concentrations) of contaminant sorbed onto aquifer material and in solution.  This ratio is represented by the value of Kd, which is related to R by R=1+ (Kd* ρb)/n, where n is porosity and ρb is bulk density.  From this equation is should be obvious that GSI’s statement that and R values of 3 indicates there are 2 grams of chlorobenzene sorbed onto organic carbon for every gram in the aqueous phase is incorrect and should be deleted.    


Section 4.2.2—as GSI notes benzene and chlorobenzene can biodegrade under a variety of geochemical conditions.  As they also note, degradation/mineralization of these compounds usually is substantially greater in aerobic environments than in anaerobic environments.  Consequently, site remediation would likely be substantially improved if efforts were made to add oxygen to the plume.  Is Solutia still planning to add oxygen in the source area?  Has any thought been given to adding oxygen to other parts of the plume?  This type of enhanced remediation has the potential to significantly reduce the time required for aquifer cleanup and could ultimately save Solutia some money.

Picky point, but although Liang et al., 2013, performed microcosm studies in which chlorobenzene was degraded to benzene, they did not, as near as I could tell, identify any organism responsible for the biodegradation.  

Section 4.3.1—the defined extent of the benzene and chlorobenzene plumes has increased since 2006 due to the additional plume characterization to the north of the site.  The plumes still aren’t fully defined.  These facts need to be included in the discussion. 


The data from the northern part of the plume also needs to be included in this discussion.

Even if figure 3 is used as the basis for defining the extent of the benzene plume (i.e. we ignore the characterization to the north) I don’t see that GSI can clearly state that the actual extent of the plume is has grown or shrunk between 2006 and 2013.  Near the river the plume is clearly a bit smaller in 2013 due to the lower concentrations at CPA-MW-4D and BSA-MW-5D.  However, the higher concentrations at BSA-MW-1S, CPA-MW-1D, CPA-MW-3D, and BSA-MW-2D in 2013 allow for the possibility of an increase in the size of the plume nearer the plant.  

Section 4.3.2—add BSA-MW-1S analysis to the discussion.  Statistical analysis is presented in the tables and figures, but what’s going on at this well is essentially ignored in the text itself.  This information is relevant to assessing the strength of the contaminant source, which is important to understanding the potential future trends in concentrations in the rest of the plume.  

Text should specifically note that the large number of analyses with high detection limits reduces the ability to assess trends in benzene and CPA-MW-2D and chlorobenzene at BSA-MW-1S and BSA-MW-2D.  Ideally we’d get more than two benzene detections at CPA-MW-5D, but the detection limits are reasonably low (although typically above the MCL) so we can probably assume nothing of significance is occurring with the benzene at this well.

I understand the statistics show a downward trend in benzene concentrations at BSA-MW-1S, but I’d still argue concentrations are stable through time.  There is an overall downward concentration trend from about 3Q09 through 4Q13, but concentrations in the past three sampling events were increasing with the last two events being at or near the highest concentrations ever detected.

Per earlier comment, a detailed discussion of groundwater flow directions through time during the sampling period should be provided so that the role of groundwater flow on trends in contaminant concentrations (if any) can be evaluated.  This discussion is important to understanding plume stability.  For example, if trends in contaminant concentrations in the near-river wells can be influenced by recharge from the river trends in concentrations at these wells may reflect more variable recharge effects rather than long term plume reduction.  The text should evaluate the following:

· The text (briefly) notes the variable chlorobenzene concentrations also were detected during a number of sampling events at BSA-MW-5D (1Q08, 2Q08, 1Q11, 2Q11, 2Q13) and attributes these patterns to recharge of clean water from the river, without providing the data to support their interpretation.  This interpretation seems reasonable on its face, but referencing data showing the temporal variation in chlorobenzene concentrations at the well isn’t sufficient support.  Data in table A3.1, although it doesn’t cover the full sampling period, supports the likelihood of flow from the river to the groundwater during the 2Q11 and 2Q13 sampling events.  A graph of river stage through time that also shows the sampling events, would support (or refute) this interpretation and should be provided.  At least expand at A3.1 (and include it in the main body of this document) to include the relevant sampling periods and add water-level data from BSA-MW-5D.

· Chlorobenzene concentrations were anomalously low in CPA-MW-5D during the 3Q07 and to a lesser degree the 4Q12 sampling events.  Can this data be attributed to recharge from the river?

· What about the high-low-high pattern in benzene at CPA-MW-3D?  The low-high-low pattern in benzene at CPA-MW-4D?  These trends may be consistent with variable groundwater flow, which can be influenced by river stage.

The text should be altered to note that there is some propensity for increasing concentrations of both benzene and chlorobenzene at and near the source areas, indicating the possibility of increased concentrations in the downgradient parts of the plume at some future date.

Section 4.4.1—benzene concentrations in BSA-MW-2D increased when DO and to a lesser extent sulfate decreased overall—roughly 3Q08 through 3Q10—suggesting benzene is more persistent in increasingly anaerobic conditions.  


Chlorobenzene concentrations in BSA-MW-3D increased with lower sulfate and higher methane suggesting chlorobenzene is more persistent in increasingly anaerobic conditions.  


Benzene concentrations in CPA-MW-4D decreased when methane decreased (after 4Q08) suggesting benzene is less persistent in decreasingly anaerobic conditions.  


These data indicate some degree of variability in the geochemical conditions within the aquifer.


Section 4.4.2—at least some, maybe most, of the benzene present in groundwater at the site is due to its release from the BSA rather than as a result of biodegradation of chlorobenzene.  GSI needs to note this fact.  The implication of the benzene release on the assessment of biodegradation of chlorobenzene also needs to be discussed. I don’t disagree that chlorobenzene is degrading to benzene, but the presence of a benzene source on the provability of this interpretation needs to be discussed.

PLFA Analysis—it’s my understanding (and the text seems to support this understanding) that not every microbial community in this aquifer is involved with benzene or chlorobenzene degradation.  Assuming my understanding is accurate, this fact should impact the question of whether or not there really are sufficient numbers of bacteria in the aquifer to support robust biodegradation.  In a related vein, it is my understanding (and the text seems to support this understanding) that the sampling technique employed results in higher populations in the sampler than are present in the aquifer.  Presumably there is no conversion factor between population on the beads and populations in the groundwater.  It is not obvious to me how the bacterial population on the beads can be used to assess bacterial population in the aquifer.  Can GSI provide additional reasoning, or at least a reference, to support their analysis of whether or not there is sufficient population to support biodegradation?

Can GSI verify their average biomass value?  Table 4a states it is 1.9 X 105 cells/bead, the text on page 12 states it is 1.6 X 105 cells/bead, which is the number I get as well.  Note that these values are barely above the threshold for “moderate” populations.  The geometric mean for all of the PLFA analyses, which is probably a better indicator of the typical population, is about 6.9 x 104 cells/bead, and is indicative of a low population.

According to the references in the text, dehalobacter sp is the only bacteria identified in the literature as being capable of causing reductive dehalogenation of chlorobenzene.  Is Dehalobacter spp. one of the Proteobacteria?  A quick WEB search suggests it isn’t.

The discussion of the slowed growth and decreased permeability ratios lacks foundation and needs additional explanation and references (Microbial Insights, Inc, is insufficient).  What exactly do these ratios measure—more specifically than “health” of the community?  How are they measured?  

PLFA-SIP Analysis—GSI should provide a reference to support their interpretations of what PLFA del values correspond to high and low rates of biodegradation and mineralization.  

Can GSI explain why C isotopic values of 0 o/oo constitute the lowest end (presumably absence) of an indication of biodegradation in these wells?  As the footnote states, negative values are usual for C o/oo of PLFAs in nature, so why is the lowest end of the bar set at 0 o/oo for the quarterly monitoring?  Why are the lowest C isotopic values reported in table 4b 0 o/oo?  As near as I can make out the 0 o/oo value just means that the tested PLFA biomass has the same 13C/12C ratio as the reference standard—the naturally occurring ratio.  It seems unlikely that this would be the case for so many (actually any) of these samples.  I can see the logic of starting at 0 o/oo if the reference standard is the 13C/12C of the benzene and chlorobenzene “bait”, but as near as I can tell this isn’t what’s being done 

GSI’s use of the average values throughout the report, but especially in this part, results in an overestimation of the amount of degradation.  

· The average PLFA del values for benzene and chlorobenzene are 2106 and 42 o/oo, respectively.  However, values of 0 o/oo were detected at CPA-MW-3D during six of the 20 sampling events indicating there was no demonstrable chlorobenzene biodegradation during 30 percent of the monitoring period.  

· The use of the average DIC del values also results in an overestimation of the potential for chlorobenzene degradation by mineralization.  The average DIC del for well CPA-MW-3D is biased by one very high value (9231 o/oo) measured during 2Q09.  EVERY other value is less than 260 o/oo, and more than half (11 of 21) of the sampling events showed 0 o/oo values.  Stating that chlorobenzene mineralization is “moderate” overall due to the effect of one very high value is unsupportable.  If GSI wishes to provide an assessment of mineralization, they should discuss the number of times the DIC C o/oo values indicate high, moderate, and low levels of mineralization and present this information in the text and table 4b.

· If the only process that removes the baited benzene and chlorobenzene from the traps is degradation, then why was the “average” percentage loss of chlorobenzene (with low to moderate degradation) greater than that for benzene (with high degradation)?  If there is a relation between compound loss and degradation, how could the PDIC and DIC del values be 0 o/oo when there were substantial losses of biomass (presumably this is equivalent to the loss of baited chlorobenzene) at CPA-MW-3D during a number of sampling events (ex. 3Q09, 4Q09).  GSI should explain these apparently anomalous results.

· The use of an average for the half-life in the text paints a rosier biodegradation picture than is justified.  During eight of the 21 sampling events no degradation half-life could be calculated for benzene in BSA-MW-2D, presumably due to an absence of a measureable loss of benzene in the Bio-Trap in the well.  Essentially the zero values mean an infinitely large half live, rather than an infinitely small one.  Including these zero values in the calculation of the average value results in an incorrectly low average half-life for benzene degradation.  The situation is similar for chlorobenzene in CPA-MW-3D.  GSI needs to alter their values and their discussion.

· How are the first order degradation rate and the half-life for benzene and chlorobenzene calculated?  GSI should provide an equation and the parameters used in the calculation (this information would be appropriate to an attachment) so that the report is fully supported.


· These points warrant explicit discussion in the body of the text and support in the tables.  

Section 5—previous comments should be applied here, as appropriate.


Section 6.0—Solutia has more than met the minimum requirements for MNA sampling in the main body of the plume.  The “northern” plume area requires additional characterization and intensive monitoring that should be discussed in this part of the report.  These comments only apply to the “main plume” area discussed in the main body of this report.

Someplace in this document there should be a discussion of what will happen to the sampling regimen if hydraulic or chemical conditions change in the future or if new receptors are found in the area.  


Section 6.1— I am unclear from the text what GSI is proposing to do with the parameters not explicitly mentioned in this paragraph.  A table depicting what analytes will and will not be sampled for in the future should be provided.  For example, I am unclear as to whether or not GSI proposes to analyze for iron, total organic carbon, and chloride in the future.  I see no compelling need for these analytes (TOC, Fe, Cl) moving forward but have no objection if GSI wishes to keep testing for them.


GSI should clarify whether or not they will continue to test for all of the field parameters (pH, ORP, DO, temperature, conductivity).  We can live without ORP, but the rest should be retained.


I assume when GSI proposes to sample for “chlorobenzenes” in the future they mean chlorobenzene, 1,2-dichlorobenzene, and 1,4-dichlorobenzene.  

Of the parameters specifically mentioned in this section I suggest keeping the sulfate.  Other than that I have no issues with these recommendations.

Section 6.2—given the apparent expansion of the plume to the north, the fairly low amount of chlorobenzene biodegradation, and the variable groundwater flow system I’d be hesitant to reduce the monitoring frequency beyond semi-annual, at least for a couple more years.  Suggest sampling during February and August.

Section 6.3—I’m not quite sure what GSI is asking for here.  As near as I can tell they want EPA to defer decisions about what to do with the issues raised in sections 6.1 and 6.2 until after the northern plume has been fully investigated, which will require a year not counting review and discussion.  Is this characterization of the situation accurate?  If so, does GSI propose to continue the current sampling effort until we have completed the northern plume investigation (including review and discussion)?  If this is what they propose, I have no objection, but it begs the question of why they prepared this document, and its recommendations.  

Table 3—is the greater than sign applied to much of the Fe data correct?  Or should it be a less than sign?


The cells that are currently blank (ex. BSA-MW-1S, 3Q10, Fe) should be filled in with some abbreviation to clarify that no data was collected/no analysis was performed/whatever is appropriate.  This comment also applies to table 2.

Negative values for dissolved oxygen concentration are technically impossible.  GSI should check their equipment and calibration procedures.


Figures 3 and 4—again, these figures should reflect the situation to the north of the site, at least in 2013.

Figure 7—I’m not sure I’m comfortable with the assertion that “All ten wells support natural attenuation” made on this figure.  I see nothing in this figure to support that assumption, at least not without additional information.  Suggest deleting these statements.


Attachment 1, page 5—why use the geometric mean for this analysis when average has been used elsewhere?  I support use of the geometric mean, I’m just wondering why it’s not being used elsewhere in the document.

Note that these data indicate that there are typically only small (for several time periods no) decreases in chlorobenzene concentrations between the “middle” and the “end” of the plume.  These trends are no indicates of substantial natural attenuation in much of the downgradient part of the plume.


Attachment 3, Section 1.1—This analysis belongs in the main part of the report.


I'm not sure I'd characterize seven of 20 events with a northerly flow component as "limited". This data indicates the northerly flow components was present more than one third of the time.


Attachment 3, Section 1.3—does GSI have monitoring events where water levels were measured in the IDOT wells other than July 2013? Water levels in these wells would be helpful for determining flow directions between the plant and the wells and should be added to the monitoring network.


Attachment 3, Section 2.1—I don't see anything in figure A3.7 that particularly indicates that groundwater levels are reacting to changes in river stage, particularly in a delayed manner. To the extent that groundwater levels are responding to anything, they appear to be responding more rapidly than the river stage. My read is that the water level in ESL-MW-A likely responds primarily to recharge events from precipitation and snowmelt. The Mississippi also is responding these events, but in a much more muted way. Can GSI add precipitation data to this figure? Or at least provide a figure or table displaying the precipitation events (date, amount, type) during this period?

Why stop intensive monitoring of groundwater levels in late March? This time of year usually corresponds to the major increase in water levels due to recharge from spring precipitation and snowmelt. A longer period of data collection likely would have provided more insight into the hydraulics.


Attachment 3, Section 2.2—mention of the actual concentration of benzene and chlorobenzene in these wells should be done, noting the location of the MCL exceedences.  There are some substantial MCL exceedences in these wells that should be considered.

The case can be made for an increasing trend in contaminant concentrations in GWE-5D.

Where is the data from 4Q12 and 4Q12 for GWE-3D? Why were no samples collected from this well on those dates?


I'd characterize methane as being elevated in wells with elevated VOC concentrations, rather than just elevated chlorobenzene concentrations.


The data from these wells needs to be put in the context of the plume overall. Essentially they show the plume extends to the north. This part of the plume has less intense redox conditions.

The data also indicates the plume has not been characterized north and west of ESL-MW-D1.


Attachment 3, Section 2.3—this data needs to be depicted on figures A3.1 and A3.2. It also needs to be provided in a table.


It is my understanding that the IDOT observation wells sampled at Missouri Ave. are open to the upper part of the aquifer. The plume is present in the lower part of the aquifer, so if the plume is present in this area, these wells likely are missing it. Samples need to be collected from the lower part of the aquifer in this are to fully characterize the plume—as evidenced by the chlorobenzene detections in the bulk water from the dewatering system.

Attachment 3, Section 3.0—per earlier comments, I'm not sure the first bullet item can be considered accurate considering the data from well GWE-3D.

I'd suggest deleting the second bullet item. Averaging the data from these wells obscures what's going on.


Attachment 3, Section 4.0—I'm not sure I'd characterize the northern plume as stable, particularly based on this limited sample set for the ESL wells.


Given the variable flow in the aquifer, especially the northern part, I’d recommend continued quarterly sampling from these wells for at least another year. There are no guarantees that sampling in February will characterize stable conditions, and the existing data tends to indicate we don't want (need) to characterize stable conditions anyway. The existing data indicates the threat posed by the plume is potentially at its worst during unstable conditions of rising river levels.


I'd recommend additional plume characterization in the deep part of the aquifer near the dewatering wells and northwest of ESL-MW-D1.


I'd recommend intensive water-level collection from ESL-MW-01 and the new wells. I'd recommend manipulating pumping at the ISOT wells to see if pumping effects are observed at these locations.


Attachment 3, Figure A3.1 and A3.2—the plume contours should be drawn to include the northern plume, and to extend to the MCL.


Attachment 3, Figure A3.7—was any variations in pumping at the IDOT wells observed during this period?  

Attachment 3, Figure A3.8—provide an abbreviation to explain why the blank time periods are blank--NS, for not sampled?


 


In addition to the Long Term Monitoring Report Solutia sent you a letter dated January 13, 2014 regarding long term monitoring at the site.  In this letter they provided results of some periodic surface water and sediment sampling performed on the Mississippi River from 3Q08 through 1Q12.  Because most of the recommendations in Solutia’s letter were addressed in the earlier parts of this review, and don’t need to be repeated here, I’ll start with the tables.  

Surface-Water Monitoring Data—check the units, they should probably be ug/L.  


A figure should be provided to show where data collection occurred.


Presumably the blank spot for R-1 should be 1,2,4-trichlorobenzene.  In any event, provide the chemical associated with this analysis.


Sediment-Monitoring data—again, location information would be helpful.  

General Comments—can GSI provide some number to demonstrate what constitutes and exceedence of ecological criteria in sediment and surface water for each of these constituents.  Are the detections, and detection limits, less than these criteria?

This information should be provided in the Technical Review of the Long-Term Monitoring Program to help identify the impact (or lack of impact) to the river.  

The hydraulic context for the sampling events should be provided (again, ideally in the main body of the Technical Review).  Was the sampling period done during stable conditions?  High water?  Without more specific information on the sampling date, this information can’t be evaluated even if we use data from the Technical Review.


I hope this review has been of use to you, feel free to call or e-mail me if you have any questions or comments.







Robert T. Kay







Hydrologist


cc. Hortness


